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IN THE SPECIFICATION 

Please amend the Specification by deleting the original section entitled "Brief 
Summary of the Invention" and replacing it with the new section presented below in 
marked-up form showing changes made. A separate clean copy of the replacement 
section follows the marked-up version. 

BRIEF SUMMARY OF THE INVENTION 

[0004] One embodiment Embod i ments of the present invention relates rolato to a 
method for the purification of a volatile metal hydride comprising obtaining a volatile 
metal hydride feed containing one or more acidic impurities, one of which is a sulfur- 
containing impurity; contacting the feed with an alkaline material and reacting at least 
a portion of the sulfur-containing impurity with the alkaline material to remove a 
portion of the sulfur-containing impurity from the feed and provide an intermediate 
purified material , wherein the contacting of the feed with an alkaline material is 
effected at sub-ambient temperature : and contacting the intermediate purified 
product with an adsorbent material to remove at least a portion of the sulfur- 
containing impurity from the intermediate purified material and provide a purified 
volatile metal hydride product. 

[0005] The volatile metal hydride feed also may contain an acidic impurity which 
does not contain sulfur. The acidic impurities may comprise hydrogen sulfide and 
carbon dioxide. 

[0006] The volatile metal hydride feed typically comprises one or more compounds 
selected from the group consisting of arsine, phosphine, and germane. 

[0007] Optiona l ly, th e contacting of tho f ee d with an a l ka l in e mater i a l may b e 
e ff e ct e d at sub ambient t e mp e ratur e . The alkaline material may comprise one or 
more compounds selected from the group consisting of sodium hydroxide, potassium 
hydroxide, and tetraalkylammonium hydroxide. 
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[0008] The adsorbent material may comprise one or more adsorbents selected from 
the group consisting of type 4A zeolite, type 5A zeolite, type 13X zeolite, and 
activated alumina. The alkaline material may be an aqueous solution of one or more 
alkaline compounds. Optionally, the intermediate purified material may be contacted 
with a desiccant material prior to contacting with the adsorbent material. 

[0009] Another embodiment of the invention includes a method for the purification of 
a volatile metal hydride comprising 

(a) obtaining a volatile metal hydride feed containing one or more acidic 

impurities, one of which is a sulfur-containing impurity: 

(b) contacting the feed with an alkaline material and reacting at least a 

portion of the sulfur-containing impurity with the alkaline material to remove 
the portion of the sulfur-containing impurity from the feed and provide an 
intermediate purified material; and 

(c) contacting the intermediate purified material with an adsorbent 

material to remove at least a portion of the sulfur-containino impurity from the 
intermediate purified material and provide a purified volatile metal hydride 
product; 

wherein the alkaline material is an aqueous solution of one or more alkaline 
compounds and wherein the alkaline material comprises one or more compounds 
selected from the group consisting of sodium hydroxide, potassium hydroxide, and 
tetraalkvl ammonium hydroxide. The intermediate purified material may be contacted 
with a desiccant material prior to contacting with the adsorbent material. 

Embodimonts of th e i nvent i on a l so includo a pur i fi e d volati le m e ta l hydrido 

product mode by tho mothod compris i ng obtain i ng o volat i le mota l hydr i de food 
conta i n i ng ono or moro acidic i mpurit i oo, on e of which is a su l fur containing i mpurity; 
contacting the f e ed w i th an alkalin e mat e rial and r e acting a t l ea st a portion of th e 
sulfur containing i mpurity w i th th e alkal i n o mat e rial to romovo a port i on of tho 
sulfur conta i n i ng impurity from tho food and provide on i ntormod i oto pur i fiod mater i al; 
and contacting tho i ntormodiato purifiod product with on adoorbont materia l to 
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r e mov e at l e ast a port i on of th e sulfur contain i ng i mpurity from tho interm e diate 
pur i fi e d mat e ria l and prov i d e th e purif ie d vo l ati le m e ta l hydr i d e product. 

[0010] Th e acid i c i mpur i t ie s may compr i so hydrogen su l fide and carbon d i oxide. 
Tho alkal i n e materia l may compr i s e one or mor e compounds soloctod from th e group 
consist i ng of sod i um hydrox i d e , potass i um hydrox i d e , and t e traa l ky l ammonium 
hydroxid e . Th e vo l at ile m e ta l hydride f ee d typ i ca l ly compris e s on e or mor e 
compounds soloctod from th e group cons i st i ng of arsine, phosph i n e , and german e . 

[001 1] Opt i ona l ly, th e contact i ng of th e f ee d w i th an alkal i n e mat e r i a l may b e 
e ff e ct e d at a sub - ambi e nt t e mp e ratur e . Th e alka li n e mat e rial may b e an aqu e ous 
so l ution of on e or mor e a l ka li n e compounds. Optiona ll y, th e int e rm e diat e pur i f ie d 
mat e r i a l may bo contact e d with a d e s i ccant mat e r i a l prior to contacting with th e 
adsorb e nt mat e r i a l . 

[0012] Anoth e r e mbodim e nt of th e i nv e nt i on i nc l ud e s a syst e m for th e pur i f i cat i on of 
a vo l ati le meta l hydr i d e f ee d comprising 

(a) a f i rst v e ss el containing an a l ka li n e mat e r i al, wh e r ei n th e vossol i s 

adapt e d for contact i ng th e vo l atil e m e tal hydr i d e f ee d with th e alka l in e 
mat e ria l , th e f ee d conta i n i ng on e or mor e acid i c i mpurities, on e of wh i ch i s a 
sulfur conta i ning impur i ty, wh e r e in at le ast a port i on of th e su l fur containing 
i mpur i ty is r e act e d w i th th e alka l in e mat e r i a l to r e move the port i on of th e 
su l fur contain i ng i mpurity from th e f ee d and prov i d e an i nt e rm e diat e pur i fi e d 
motor i a l ; and 

(b) a s e cond v e ss el conta i n i ng a n a dsorb e nt mat e r i al, wh e r ei n th e v e ss el i s 

adapt e d for contacting th e int e rm e d i at e pur i f ie d product w i th th e adsorb e nt mat e rial 
to r e move at loast a port i on of th e su l fur containing i mpur i ty from tho i nterm e d i ate 
purif ie d mator i al and prov i d e a pur i fied vo l ati l e moto l hydr i do product. 
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BRIEF SUMMARY OF THE INVENTION 

[0004] One embodiment of the present invention relates to a method for the 
purification of a volatile metal hydride comprising obtaining a volatile metal hydride 
feed containing one or more acidic impurities, one of which is a sulfur-containing 
impurity; contacting the feed with an alkaline material and reacting at least a portion 
of the sulfur-containing impurity with the alkaline material to remove a portion of the 
sulfur-containing impurity from the feed and provide an intermediate purified material, 
wherein the contacting of the feed with an alkaline material is effected at sub-ambient 
temperature; and contacting the intermediate purified product with an adsorbent 
material to remove at least a portion of the sulfur-containing impurity from the 
intermediate purified material and provide a purified volatile metal hydride product. 

[0005] The volatile metal hydride feed also may contain an acidic impurity which 
does not contain sulfur. The acidic impurities may comprise hydrogen sulfide and 
carbon dioxide. 

[0006] The volatile metal hydride feed typically comprises one or more compounds 
selected from the group consisting of arsine, phosphine, and germane. 

[0007] The alkaline material may comprise one or more compounds selected from 
the group consisting of sodium hydroxide, potassium hydroxide, and 
tetraalkylammoniurn hydroxide. 

[0008] The adsorbent material may comprise one or more adsorbents selected from 
the group consisting of type 4A zeolite, type 5A zeolite, type 1 3X zeolite, and 
activated alumina. The alkaline material may be an aqueous solution of one or more 
alkaline compounds. Optionally, the intermediate purified material may be contacted 
with a desiccant material prior to contacting with the adsorbent material. 

[0009] Another embodiment of the invention includes a method for the purification of 
a volatile metal hydride comprising 

(a) obtaining a volatile metal hydride feed containing one or more acidic 
impurities, one of which is a sulfur-containing impurity; 
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(b) contacting the feed with an alkaline material and reacting at least a 
portion of the sulfur-containing impurity with the alkaline material to remove 
the portion of the sulfur-containing impurity from the feed and provide an 
intermediate purified material; and 

(c) contacting the intermediate purified material with an adsorbent 
material to remove at least a portion of the sulfur-containing impurity from the 
intermediate purified material and provide a purified volatile metal hydride 
product; 

wherein the alkaline material is an aqueous solution of one or more alkaline 
compounds and wherein the alkaline material comprises one or more compounds 
selected from the group consisting of sodium hydroxide, potassium hydroxide, and 
tetraalkyl ammonium hydroxide. The intermediate purified material may be contacted 
with a desiccant material prior to contacting with the adsorbent material. 
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